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(57) Abstract 

Alkyi polyglycosides of general formula (I) are used as non-crystal-growth-promoting pesticidal adjuvants in aqueous particulate 
suspension pesticide formulations. The pesticide may be any pesticide which can be formulated as a particulate suspension, but is preferably 
a pesticide having a solubility in water of not more than 600 ppm. The invention is also particularly applicable to pesticides having a 
melting point of at least 55 °C. 
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PESTICIDAL ADJUVANTS 

This invention relates to particulate suspensions of pesticides 
in water. 

5 

It is well known to apply pesticides to crops in the form of an 
emulsion. However, in the preparation of pesticide emulsions, it is 
generally necessary to employ an organic solvent (for example, 
xylene) . Fears about the damage that such solvents can cause to the 
10 environment have prompted the search for other ways of formulating 
pesticides, which avoid or reduce the use of solvents. 
Additionally, some pesticides have only limited solubility in the 
solvents which are generally employed, so have to be formulated in 
another way. 

15 

One way in which the use of organic solvents can be reduced, is 
by formulating pesticides as particulate suspensions, for example in 
an aqueous phase. However, in many cases, the biological efficacy 
of particulate suspensions of pesticidal actives is very low. It is 

20 conventional in order to raise the biological efficacy of such 

particulate suspensions to employ an adjuvant, which is thought to 
increase the biological availability of the pesticide. Typical 
adjuvants used for such purposes are surface active materials, such 
as alcohol ethoxylates, amine ethoxylates, ethylene oxide/propylene 

25 oxide block copolymers, alcohol sulphates, alkylaryl sulphonates, 

alkylsulphonates, alkylphenol ethoxylates, ester ethoxylates, castor 
oil ethoxylates or alkanolamides . 

Although the use of adjuvants is very effective in increasing 
30 the biological efficacy of pesticidal actives, their use in 

pesticidal formulations which are "one-pack" particulate suspensions 
generally gives rise to crystal growth (e.g., by means of Ostwald 
ripening) . Crystal growth can occur over the relatively short 
period of time for which a particulate suspension is stored before 
35 use. 
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crystal growth bv Oswald ripening generally occurs -hen 
smaller crystals (which have a greater total area than larger 
crystals, evolve in the continuous phase, and the active material 
is transported through the continuous phase, to nucleation sites 
. ; s «ch as the larger crystals,. In addition, aggregation effects can 
" compound sedimentation in and non-homogeneity of the foliation, 
i.e.. the crystals can "clump" together. 

Stability problems can also occur in a particulate suspension 
,0 of a pesticide which does not require an adjuvant, if the 

formulation also comprises a second pesticide, and an adjuvant is 
Lded <n order to increase the biological efficacy of the second 
pest^C'de. The second pesticide may be dissolved in an agueous 
ph ase and/or dispersed in a non-aqueous phase, or present as a 
15 particulate suspension itself. 

The inherent instability to storage of particulate suspensions 
of pesticides formulated with adjuvants has meant that such 

Ha „P to be used very soon after formulation, 
narriculate suspensions have to De uscu 

parti P , nsatisfactory . Alternatively, the product 

which is commercially unsatistactory 

and an adjuvant have to be provided separately in a twin-paC, or 
the use of commercial adjuvant in addition to the product has to be 
.ecomitended, in order that the adjuvant can be mixed into the 

f=>r>w shortly before it is used, 
particulate suspension or spray tank shortly 

partic-iid r storaqe-stable one-pack 

25 However, it would be more convenient xf a storage 

formulation of adjuvant and product could be provided. 

^ has now been discovered that when alkyl polyglycosides are 
emploved as adjuvants for pesticidal compositions which are 
30 particulate suspensions, surprisingly their use does not cause 
significant crystal growth. 

3v -alfcvlpolvglycoside" is meant a chain of one or more 
saccharide units linked by glycoside bonds which terminates m an 
25 alky! "group joined to the terminal saccharide unit by a glycoside - 
bond . 



20 
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WO-A-9803065 (Dow AgroSciences ) discloses a process for 
preparing a storage-stable aqueous dispersion of microcapsules 
comprising a supersaturated solution or a supercooled melt of a 
water-insoluble material (such as a pesticide). The dispersion is 
stabilised with a non-micel 1 ising surfactant, that is a surfactant 
which does not form micelles under the conditions used tc store the 
stabilised dispersion. There is no suggestion in the reference of 
the use of alkyl polyglycoside adjuvants. 

It has previously been known to use alkyl polygiycosides as 
adjuvants in the agricultural industry. For example, Henkel 
supplies alkyl polyglycoside adjuvants under the trade name 
Agrimul", and Unquema supplies alkyl polyglycoside adjuvants under 
the trade name Atplus™. 



A number of references disclose the use of alkyl polygiycosides 
as adjuvants (or dispersing agents) for pesticides, for example US 
4888325 (Henkel KgaA) and US Statutory Invention Regulation H224 
(Malik et al.). DE-A-4229442 (Henkel KgaA) discloses the use of 
alkyl polygiycosides as biodegradable dispersants in the preparation 
of dve and pigment compositions. WO 93/22917 (Henkel Corp.) 
describes the addition of fatty alcohols to alkyl polygiycosides in 
order to improve wetting ability and the use of aliphatic 
monoolucosides as adjuvants. WO 98/09518 (Henkel Corp.) relates to 
25 the use of additives to improve the tactile and aesthetic properties 
of alkyl polygiycosides and to prevent their crystallising. 
However, it has not previously been realised that, alkyl 
polyalycosides can be employed as adjuvants without causing 
significant crystal growth of the product formulation. 



in accordance with the invention, there is provided the use of 
an alkyl polyglycoside of general formula [1] 
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[1] 



- 1 n-1 



in a formulation comprising an aqueous particulate suspension 
of at least one pesticide, as a non-crystal-growth-promoting 

pesticidal adjuvant, 



10 



15 



20 



wherein 

r is a C<-C 20 alkyl group 
n is from 1 to 10, 

and Y is H, C : -C 20 alkyl, or a group of the formula (C q H, q O) , X, 
-SO3M, -PCX. -COCH 2 CHISO,M]COOX, -COX , -(CH a)p COOX. -CH 2 CH 2 SC,M, 
-COOX, a quaternary ammonium derivative, or a glycerol 
residue , 

wherein z is from 1 to 50 
p is from 1 to 20 
q is from 2 to 4 

M is H or a suitable counter-ion, 

and each X independently is H or C,-C 3 o alkyl. 

R is preferably a C,-C :9 alkyl group, and n is preferably from 1 
to 3 M may be, for example, H or an ammonium, substituted ammonium 
(e g ', ammonium substituted with from 1 to 4 Ci -C 6 alkyl groups) 
ionium, sodium, potassium, or magnesium ion. Preferably, V in 
formula 1 is H. 

„ np<iti H de « as used herein means any substance which 
The term pestic-ae as 

„ = : n = r n «=sts {i.e, harmful organisms, 
destroys or protects against pests, , 1apr ^ - he 

.., lcular lv onanisms which are harmful to crops or plants;, -he 
Term "pesticide" therefore encompasses insecticides, herbicides, _ 
funaicides and acaricides. 
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The pesticide may be any pesticide which can be formulated as a 
oa'-f culate suspension. The invention is particularly applicable to 
oesticices having a solubility in water of not more than 600 P pm, 
more particularly not more than ISOppm, and most particularly not 
more than 50ppm. The invention is also particularly applicable to 
pesticides having a melting point of at least 55°C, more 
particularly at least 77°C, and most particularly at least 100°C. 

Suitable fungicidal, herbicidal and insecticidal materials 
having a melting point of at least 55°C and a solubility in water of 
not more than 600 PP m are listed below. In the tables, the names and 
identifiers are taken from the Pesticide Manual, 11 th edition. 



Suitable fungicidal materials having a melting point of at 
least S5°C 

and a solubility in water of not more than 600 PP m include the 
following : 



Fungicides 



amitroie (<ph4 . 2 ) 



azaconazole ( <ph3) 



azoxvs trobin 



benalaxyl 



benomy 1 



bitertanoi 



bromoc una zole 
carbencazim 



caotafcl 



captan 



carboxin 



chinomethionate 



chlorothalonil 



chlozoiinate 



copper oxychloride 



cuprous oxide 



cyproconazoie_ 



cyprodinil 



dichlof luanid 



dichioropnen 



diclome zine 



dicloran 



diethofencarb 



dif enoconazole 



dime t, homo rph 



dinicona zoie 



dinobuton 



dithianon 



dodemorph 



epoxiconazoie 



ethirimol 



f amoxaaone 



f enarimoi 



fenbuccna zole 



f enruram 



f enoiclonil 



f ent in 



ferbair. 



f erimzone 



f luazinam 



f ludioxoni i 



f luoroimide 



f luauir.conazole 



f lusul f amioe 



f lutolanil 



fiurriafol 



f oipet 



f uberidazole 



f uralaxyl 



hexachiorcbenzene 



hexaconazoie 



imibencona zole 



jpconazoi e 



lprocione 



kresoxim-me thy 1 



ktu ^616 



mancozeo 



maneo 



Meoampyr im 



mepror.ii 



mercuric oxioe 



Mercurcus c h 1 or ide 



me tccnazoie 



meihasuifocarb 



nic Ke l 

bis t d i me t h y 1 d i t h i o c 
a r oama z e ) 



Me 1 1 ram 



my c lobular, i 



Ni:rc:: 



■isopropyl 



nua r imol 



xir.e- copper 



penccnazoie 
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and strobilurin analogues 



i.e. 



compound of the formula [2] 



R1 



B 



R2 




.O. 



R2 



[2] 



10 



„ h „.in P.1 ,3 an .ro MU c or h .«raro m ati = group. pr.feraMy a 
p„enyl or .„b.ti t u«d phenyl ,in particular phenyl ,ub,«tut.d wx«. 
'Hvlph.noxy-.U.yl.n. or 6- ,2-cyanophenoxy, pyri.idin-«-yl«y> . 



R2 is H, or Ci-Cio alkyl 
A is CH or N and 
B is O or NH. 



Particularly suxtable strobxiurxn analogues include 
.rifluorom'etnyD-S-chloro^-pyr.dyloxymethyDphenyll-Z-methoxy^no- 

15 N-methylacetam.de, .resoxxm methyl, 

Suxtable xnsecticidal (or acarxcidal) materials havxno a 

■ . „f -r least =-5«>C and a soiubxlxty xn water of not more 
melting point or at least 

than 600ppm include the followxng:- 

20 
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Insec tides /acaricides 

(i/a) 



abamectin 



bensui tap 



bromopropylate 



carbof uran 



chlorf enapvr ( i / a ) 



acrinathrin 



azinphos-methyl 
benzoximate (a) 



buprof ezin 



amitraz 



a zocvclotin 



bifenthrin (i/a) 



carbaryl 



chinomeihionat ( a ) 



chlorf luazuron 



chlorciane 



clof ente zme 
cvf iuthrin 



(a) 



coumapnos 



crvolite 



beta-cyf luthrm 



cvhexatm (a) 



alpha-cypermethrin 



d2341 (a) 



beta-cypermetnrm 



cypermethrin 

theta-cypermethrin 



deltamethrin 



diaf enthiuron 
(i/a) 



dicofol (a) 



dimethyl vinphos 



endosulfan (i/a) 



fenazaauin (i/a) 



fentin (a) 



f luf enoxuron ( i/a } 



heptachloj 



dienochlor ( a ; 



dif lubenzuron 



dinobuton (a) 



dpx- j w062 /dpx- 
mp062 



es fen valerate 



etoxazole (a) 



fgnbutatin oxide (a) 



fipronii 



fenovroximate (a) 



flucycioxuron 
(i/a) 



ha lof enozide 



hexaf lumuron 



hvdromethyinon 



methiocarb (i/a) 



pentachlorophenol 



py ridaben 



resmethrin 



spinosad 



tebuf enozide 



tetrachlorvinphos 
thiodicarb 



i s oprocarb 



methoxychlor 



ohosmet 



pyridaphenthion 
rh-2485 



(i/a) 



sulf luramid 



tebufenpvrad (a) 



tetradifon (a) 



craiomethrin 



gamma-hch 



hexathiazox (a; 



lufenuron {i/a 



novaluron 



pymetrozme 



pyrimidifen (i/a) 



rotenone 



szi-121 (a) 



tef lubenzuron 
tetramethrin 



trif lumuron 



t rimethacarb 



xmc 



xvl vicarb 



(I = insecticide A = acaricide 
PGR = plant growth regulator) 



(mi ticide 



Suitable herbicidal materials having a melting point of at 
least 55°C and a solubility in water of not more than 600 PP m include 
the following : - 



ac 94 , 377 (pgr) 



ametrvn 



atrazine 



bav foe 504: 



bensulf ur on -methyl 



Herbicides 



acioni t en 



ami do sui fur on 



izafenidin 



asulam (<ph4.S2) 



izimsul furon 



be nazolin 



benta zone 



bi f enox 



bi Phenyl 



bromof enoxim 



but roxydim 



brcmoxynii 



buivlace 



chlomethoxyf en 

-hi or imurorn-e thy i 



| ch i cbomuron 



:hiorc:oi uron 



benf iuaraiin 



ben zc f enap 



bromcbut ide 



bu traiin 



caf enstrole 



chior idazon 



chior sui furon 



V.r.iorthai-dimethyi i cmcsulfuron 



| ci odi naop-pr oparcyi 
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I 

clomeprcp ( 
cvclanilicie (pgr) ( 
daimurcn 


herbicides , 

~loransuiam-me thyl | c 
-vciosui f amuron <: 
2,4-db c 
diclobenii c 


rvanzine 
1 , 4 -d acid 
iesmedicham 
lichlorprop 


desme t rvn 
dichicrorop-p 
dimef uron 
dinocerb 
diuron 


diclof oD-methyl < 
dimethmetryn _< 
diphenamid 
ethalf iuraiin 


dinitramine 
dithiopyr 
ethametsul f uron- 
methyl 

ethychlozate (pgr) 


— 

ethof umesate 
etobenzamd 


prhnxvsuUuron 

f enozaprop-p-ethyl 

f lumetralin (pqr ) 


f lamprop-m- 
isopropvl 
f iumetsuiam 


f lamp rop-m-me thy i 
flumiclorac-pentyi 


f luomeiuron 


fluoroglycofen- 
ethvl 


f lupoxam 
f luridone 


f lupyr sulfur on - 
methvi-sodium 
f lurochioridone 


f lurenoi 
f luroxypyr 


f lurorimidol t pgr ) 
fomesaren 

haloxvf op 


f lurtamone 

f orchlorf enuron 

(pqr) 

imazamcx 


f luthi ace t -methyl 
halosul fur on -methyl 

lmazaauin 


imazosuif uron 
4-indol-3-ylbutyric 

acid (oqr) 

isouron 

lenacii 


inabenf ide (pgr) 
ioxynil 

isoxaben 
linuron 


indanof an 
isoprotuL oil 

isoxaf lutoie 
mcpa 


mcpb 

mef iuidide 
methasulf ocarb 
(per) 


mecoprcp 

metazachlor 

methyldymron 


mef enacet 

methabenzthiazuron 

TT\e tODcIUUi n 

metsul fur on-met hyi 


metobromuron 
2-(l- 

naphthyi ; ccetamiae 
(pqr) 

naproaniiide 
neburon 


| metosuiam 
2- (1- 

naphthyi ) acetic 
acid (pqr) 
napropamiae 
norf iurazon 


(2-naphthoxy j acetic 
acid (pgr) 

naptalam 
orvzalin 

ov^cinl f 11 TOP 


oxadiaravi 

oxvf luorf en 
pentachlcroohenoi 

phenmedipham 


oxadiazon 

paclobut razol (pgr) 
pent ancchlor 
n-phenyiphthxamic 
acid 


pendime thai in 

pentoxazone 

picloram 


primi sui uron -methyl 
pr ome ton 


pr cdi ami ne 
prome t r vr. 


prohexadione- 
calcium (per; 
pr opa ch 1 o r 
propazme 


propanii 
prccnam 

pyra f iur en-ethyl 

pvnout icarb 
auinmerac 
v - t- c- u " : ' j r c n 


procacuizarop 
d r o d v z a m i a e 
pyra zc - yna te 

pvr ^ m :oac -me thy i 
auizc.:"--- 
| sicur:r. 


prosui f uron 
pyrazosui r uron- 
e thvi 

auinciorac 
auizalcf od-c 
\ simazine 
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simetryn _ 

suifome^uron-methyi 



Herbicides 

sulcotrione 
sulf osulf uron 



sulf entrazone 
terbumeton 



terbuthvlazine 



thiazopyr 



tralkoxydim 



triciopyr 



uniconazole 



terbutryn 



thidiazuron (pgr) 



triasuif uron 



trietazine 
f lorasulam 



thif ensulf uron- 
methyl 



t ribenur on-met hyl 



trisul fur on -methyl 
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Particulary suitable fungicides are azoles or triazoles which 
contain a 1 , 2 , 4 -triazole group. 

th a particularly preferred embodiment, the pesticide is 
quinoxvfen, cvoroconazole , e P ox:conazole, florasulam, fenazaqum, 
oryzalin, isoxaben, givphosate, ( 2 [ 2- ( 3-tri f luoromethyl ) -5-chloro-2- 
pyridvloxvmethyl)phenyl]-2-methoxyimino-N-methylacetamide, (N-'[2- 
3, 5-dime t hylphenoxy)-l-methylethyl] -6- (tertiary but y 1 ) - 1 , 3 , 5 - 
triazine-2,4-diamine or a mixture of two or more thereof. 

Particularly preferred mixtures are mixtures of quinoxyfen and 
cyproconazole, mixtures of quinoxyfen and epoxiconazole , and 
mixtures of oryzalm, isoxaben and givphosate. * 

By "adjuvant", is meant a substance which, when added to a 
formulation of a pesticide, increases its P esticidal efficacy, for 
example by improving its biological availability. 

Whether or not a substance is an adjuvant can easily be 
determined bv one skilled in the art, by using known methods for 
testing biolooical efficacy of a pesticide. If the addition of a 
substance to a pesticidal formulation increases the biological 
efficacy of the pesticide, then that substance is an adjuvant. 

Particularly preferred adjuvants in accordance with the present 
invention are those known by the following trade names: Atplus 435, 
ntpiuc 263, Atoius 264, Atplus 450, Atplus 460, Atplus 469, Atplus 
473, Atoius 474, Agnmul PG2067 and Agrimui PG2069, or a mixture of 
two or more thereof- 
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Agr imul PG2067 is a nature of compounds of formula A and B 
where m is from 7 to 9 . 

Ag nmul PG2069 is a mixture of compounds of formula A and B 
where m is from 8 to 10. 



HO 



O O- (CH 2 )m- 




■CH, 



[A] 



10 




(CH 2 )m CH : 



IB] 



15 



The Atplus surfactants are alRylpolysacchar ide blends. 

In one embodiment, the adjuvant is present to enhance the 

• - i efficacy of the pesticide which is in particulate form. 

bl oiogical eff.cacy of P ^ Qf a 

However, the aa D uvant may be presen DartiC ulate 
further pesticide in the dispersion, which may not be a particula 

ueoension . Accordingly, in an alternative embodiment, saic 
suspension- h oe^ticide, wherein said 

formulation additionally comprises a further pe.u 
- d V-vant is an adjuvant for said further pesticide. .he 
c d D t . cr d ^solved in an aqueous or non-aqueous 

pesticide may be dispersed cr d — soi 

~> -o - nsrticulate suspension. 
Phase, or itself formulated *s a particuia 

* -rirran: to be emploved is generally from 0 . 5 to 
The amount of ad]J>=« tc . . 

■ v,, h.^d c- -^e total weight cf pesticiae <=nd 
:0 parts by weight basea c. 
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preferably from 1 to 3 parts by weight based the total weight of the 
pesticide component ( s ) of the composition. 

The amount of the pesticide for which the alkylpolyglycoside is 
an adjuvant is generally from 25 to 400 g/litre, preferably from 50 
zo 300 g/litre, based on the whole composition. The amount of 
additional pesticide present will generally be from 0 to 300 
g/litre, preferably from 0 to 200 g/litre. 

The amount of adjuvant to be employed based on the total 
composition is generally from 10 to 600 g/litre, preferably from 200 
to 400 g/litre. 

Conditions for storage may be any conditions appropriate to the 
formulation, but will generally be ambient conditions. 

The formulation may include any suitable additives known in the 
art, for example, for example, antifreeze agents, surfactants e.g. 
anionic and nonionic surfactants, suspension aids (e.g. cellulosic 
suspension aids or xanthum gum suspensions), antifoams and biocides. 

A number of preferred' embodiments of the invention are 
described in the following Examples. 



Example 1 

A particulate suspension of quinoxyfen and epoxiconazole 
prepared as the following millbase: 



Millbase 


Product g/L 


Quinoxvf en 


75.0 


Epoxiconazole 


125.0 


Morwet D425 {anionic surtactant blend) 


10.0 


5% Avicei CL611 (aq) (suspending oia) 


40 . 0 


Foamaster UDB (antnoam) 


0.8 


Water and inerts in a.i.s 


149.2 




400.0 



ius 4 35 was then added in the following postmili addition: 
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Postmill Additions 


Product g/L 


5% Avicel CL611 iaq) 


iUU . U 


Atpius 435 


375.0 


"2% Kelzan S {Xanthum gum suspension) + 1° 
Proxel GXL (biocide) _ 


50 . 0 


Propylene glycol (antifreeze) 


75.0 


Proxel GXL 


0.5 


water 


Balance 1 




1 litre | 



Accordingly, the nominal composition was: 



Quinoxyf en 



Epoxiconazole 



Morwet D425 



Avicel CL611 



Foamaster UDB 



Atpius 435 



Kelzan S 



g/L 



75.0 



125. 0 



10 . 0 



7 . 0 



0.8 
375.0 



1.0 
1.0 



Proxel glycol 



Propylene glycol 



75.0 



Water and inerts in a.i.s 



Balance 



1 litre 



Samples of the formulation were stored in glass at various 
temperatures for up to 24 weeks. Particle size parameters were 
measured initially, at 4 weeks and at 24 weeks, 
shown below in Table I: 



The results are 
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TABLE I 



Storage 
Time 



Storage 

Temp 
<°C) 



Particle Size Parameters 



10%< (urn) Median (um) 90%< (pm) Span 



Sp SA 
(sq.m/g) 



Initial 



4 Weeks 



Daily 
cycle 
Daily 
cvcle 



2 4 Weeks 



Ambient 



-10 
-20/+5 

-5/+30 

Ambient 
40 

-10 
Ambient 
30 
40 



0.39 



0 .34 
0.35 

0.32 

0.36 
0.32 

0 . 35 
0.32 
0 . 34 
0.35 



1.73 



1 .78 
1 . 69 

1 . 64 

1.74 

1 . 72 

1.83 
1 .70 
1.79 

2 .06 



6.79 



8.28 
8.15 

7.58 

7 . 98 
7 . 96 

7 . 87 

8 .72 
12 .26 
19 . 10 



3.70 



4.45 
4 . 61 

4.43 

4 . 38 
4.44 

4 . 10 
4 . 93 
6. 67 
9 . 12 



6. 5100 



7.0367 
7 .0248 

7.5011 

6.8367 
7.3592 

6.8840 
'7.3639 
6.9693 
6. 6016 



Sp SA = specific surface 



area 



It was found that no significant crystal growth took place 



Example 2 

A particulate suspension of quinoxyfen and epoxiconazoie was 
prepared as in Example 1 with various surfactants employed as 
10 adjuvants, namely Atlox 4991, Ethomeen C-25, Pluronic 10500 and 
Atplus 435. Initial median particle size was 1.24 pro. 

Samples of the formulations were stored for two weeks at a - 
5/30°C daily cycle and at 40°C. The samples were inspected for 
15 signs cf crystal growth after two weeks, and results are shown in 
Table II below: 
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TABLE II 



Chemical Class 


Trade Name 


Supplier 1 


Microscope ( 
stor 
(for 2 we 
-5/+30°C 
daily cycle 


x50) after 
age 

;eks) at 
40°C 


Alcohol ethoxylate 


Atiox h z> z? ± 


ICI 
Akzo 


4 0um+ 
needles 
4 0um+ 


No growth 
ISOum 


Amine ethoxylate 
Ethylene oxide/ 
propylene oxide 
copolymer 


Ethomeen C-25 
Pluronic 10500 


BASF 


40-50um 
needles 


hint of 
growth 


Alkylpolyglucosxcie 


Atplus 435 


ICI 


No change 
from initial 
particle 
size 
distribution 


No growth 







The sample prepared with Atplus 435 was the only sample in which 
5 there was no crystal growth. 

Example 3 

Samples of an epoxiconazole 500g/l suspension concentrate were 
10 separately tank mixed with Pluronic 10500 and Atplus 435 and were 
applied to wheat plants (Cv. Galahad) inoculated with Erysiphe 
graminis infection. The disease level was tested after 10 days 
treatment, and the results are shown in Table III below: 



15 



TABLE III 



I Epoxiconazole SC+ 


Disease level (%) 


No adjuvant 
Pluronic 10500 
1 Atolus 4 35 


19 

<1.0 

<1.0 1 



It can be seen that the biological efficacy of the formulation 
which included an adjuvant was significantly better than the 
formulation with no adjuvant. Furthermore, the alkyl polyglucoside 
adjuvant was found to be as effective as Pluronic 10500. 
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Example 4 - -• 

The effect of various alkyl polyglucoside adjuvants was 
5 measured on the biological efficacy of epoxiconazole against 

Erysiphe graminis. A formulation comprising 500g/l epoxiconazole as 
a suspension concentrate was tank mixed with adjuvant at a ratio of 
1:3 epoxiconazole: adjuvant. The disease level was measured 5 days 
after treatment. Results are shown in Table IV below: 

10 

TABLE IV 



Epoxiconazole 
SC + 


Disease level {%) 


Atplus 435 


3.1 


Atplus 263 


1 . 9 


Atplus 264 


2 . 9 


Atplus 4 50 


3.8 


Atplus 4 60 


3 


Atplus 4 69 


2.7 


Atplus 473 


4 


Atplus 474 


3.85 


Agrimul PG2067 


9.25 


Agrimul PG2069 


6.8 



In the absence of adjuvant infection levels of 32% were 
15 obtained. Untreated plants showed infection levels of 37% five days 
after treatment. 

Example 5 

Aqueous dispersion formulations of quinoxyfen, florasuiam and 
20 fenazaquin were prepared with Atlox 4991 and Atplus 435 as 
surfactants as shown below: 



SUBSTITUTE SHEET (RULE 26) 



WO 99/48359 



PCT/GB99/00837 



16 



%w/w 

12 . 5 



%w/w 

12 . 5 



Quinoxvfen 53.5% suspension 



Atlox 4991 



27 . 0 



Atplus 435 



45.6 
15.0 



0 



45.6 
15.0 



"stu/u Kelzan + 0.2%w/w Proxel GXL tag) 





%w/w 


%w/w 


Florasulam 45% suspension 


14 . 8 


14 . 8 


Atlox 4991 


27 .0 




Atplus 435 




27 .0 


Water 


43.2 


43.2 


"l.5%w/w Kelzan + 0.2%w/w Proxel GXL (aq) 


15.0 


15.0 



%w/w 

15.5 



%w/w 

15.5 



Fenazaauin 43% suspension 



Atlox 4991 
Atplus 435 



27 . 0 



27 . 0 
42.5 



^"/w Kelzan + 0.2%w/w Proxel GXL (agf 



15.0 



15.0 



The suspension levels were adjusted to give 6.67 %w/w active 
ingredient in each mixture. 

These samples were checked by necroscopy after four weeks 
storage at various conditions. The results are shown in Table V 
below : 
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■ABLE V 



Active 
ingredient 


Surfactant 


Microscope Appearan 
Weeks Storage at 


ce (x50) after 4 j 


Quinoxyf en 
Quinoxy fen 
Florasuiam 
Fiorasulam 
Fenazaquin 
Fenazaquin 


Atlox 4991 
Atplus 435 
Atlox 4991 
Atplus 435 
Atlox 4991 
Atplus 435 


-5/ + 3CTC 
daily cvcle 


40°C 


Growth up to 40um 

No growth 

Growth up to 12pm 

No growth 

Growth up to 12um 

No growth 


No growth 
No growth 
Growth up to 12|im 
Trace of growth* 
Growth up to 12]am 
Some growth up to 
12 pin - less than 
with Atlox 4991 . 



Biological efficacy rests were not carried out. However, the 
5 use of Atplus 435 allows the above actives to be formulated with 
another active which is not readily biologically available without 
the use of an adjuvant, without promoting significant crystal 
growth . 

10 Example 6 

A formulation of a mixture of oryzalin (240g/l), isoxaben • 
(40g/l) and glyphosate (I20g/1) was prepared, with Agrimul PG2067 
(lOOg/1) as an adjuvant for glyphosate (oryzalin and isoxaben do not 

15 require an adjuvant). Oryzalin and isoxaben are present as aqueous 
particulate dispersions (and therefore are vulnerable to crystal 
growth), and glyphosate is dissolved in the aqueous continuous phase 
(as its triisopropylamine salt). Particle size analysis was carried 
out after 24 weeks at various conditions, and the results are shown 

20 below in Table VI: 
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TABLE VI 



1 

Storage 
Period 


Storage 
Temperature 
°C 


Part 

Median 


icle size (mic: 
90%< 


ron ) 

10%< 


Initial 
24 Weeks 


Ambient 

-10 
30 
40 


1. 31 

1.27 
2.21 
2.45 


3.93 

4 .14 
6. 51 
7 . 52 


0.24 

0.20 
0.22 
0.21 



Example 7 



A 10% formulation of (2 [2- ( 3-trif luoromethyl ) -5-chloro-2- 
pyridvloxvmethyl) phenyl ] -2-methoxyimino-N-methylacetamide (referred 
to as Compound 3 below) was prepared as an emulsifiable concentrate 
and its activity against powdery mildew on cereals was compared with 
the activity of a 10% suspension concentrate of Compound [3]. The 
suspension concentrate formulation was significantly less active, 
although its activity was restored by the addition of a wetting 
adjuvant. It has been found in various screening tests that 
Pluronic 10500 gives an excellent adjuvant effect, and this was 
therefore used as a comparator. 



ExamDle 8 



Field trials were carried out using a one-pack probe suspension 
concentrate formulation containing 50g/l of Compound 3 and ISOg/l 
Pluronic 10500. This formulation was compared with an emulsion 
concentrate formulation of compound 3, and with a suspension 
concentrate containing Atplus 435 as a direct replacement for 
Pluronic 10500. Compositions are shown in Table VII below. 
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TABLE VII 



(amounts in grams) 


SC (no 
adj uvant ) 


SC (10500) 


SC (Atplus 
435) 


EC 


Compound 3 


50 


50 


50 


100 


Mnrwet D425 


D 


5 


D 


- 


Pluronic 10500 


5 


5 


5 




rriama efpr f]DB 


1.5 


1.5 


1 . 5 




Propylene glycol 


80 




— 


■ 


D 1 nrnn i (~ "I 0 5 0 0 




150 






Atplus 435 


- 


- 


150 


- 


Kelzan 


1.6 


1.6 


1 . 6 




Avicel 


3 


9 


9 




Water 


to 1030 


to 1030 


to 1030 




Solvesso 200 
(aromatic solvent ) 








423 


N-methyi pyrroiidone 
(solvent ) 








423 


Tensiofix B7453 








54 



It was found that all three formulations performed well in the 
field, but storage at 40°C caused unacceptable crystal growth with 
the Pluronic 10500 formulations. 



10 



Example 9 

The formulations prepared in Example 8 were also tested for 
curative and protective activity against Rust (Puccinia recondita) 
on winter wheat. The formulations comprising Atplus 435 and 
Pluronic 10500 gave efficacy similar to the emulsion concentrate 

formulation . 



Example 10 

Small sub-samples cf the field trial samples prepared for 
Example 8 were stored ir. glass vials at 40°C and at -10'C. The 
samples were evaluated after three months storage using a Malvern 
Kastersizer to determine the median size, and by visual 
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characterisation under the microscope 
VII below: 



Results are shown in Table 



TABLE VII 



10 



15 



20 



50g/I SC (no 



ad j uvant ) 
(ii) 

50g/l SC 

+ Pluronic 10500 


1 . 4 3fom 


16 . 14|im 
large rhomboid 
or lozenge crystals 


(iii) 

50g/l SC 

+ AtDlus 435 


1.35nm 


1 . 73|im 

small angular crystals with 
a few larger crystals 



3 m at 40° C 
1 . 35|am 
small angular crystals 



Example 11 

-hree formulations of the pesticide of N-[2-3,5- 
dxmethylphenoxy) -1-methylethyl ] -6- (tertiary butyl ) -1 , 3 , 5- tr xazine- 
o 4-diamine (referred to below as Compound 6) as suspension 
concentrates in water were prepared with no added surfactant, 40 
parts of Atplus 435 to 1 part Compound 6, and 40 parts of Tens.ofix 
D03 (an alcohol alkoxylate adjuvant) to 1 part Compound 6 
respectively . 



The 



formulations had the following composition: 



SC concentrate : 



Compound 6 52g technical 
Morwet D-425 5g 
Morwet EFW lg 

Water to 100g 



25 



This was milled to approximately 1.5pm median. 

This concentrate was then mixed with adjuvants in following 
proportions and stored: 
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Compound 6 concentrate Sg 
Adjuvant 20 9 
Water to 100g 



Samples of the formulations were stored for 1 month at ambient 
temperature, 40°C and 54°C, and then tested for particle size 
change. Results are shown in Table IX below: 



TABLE IX 



Sample 
Reference 


Storage 
Temperature 
( °C) 


Particle Size (urn) 


Microscopy 






Median 


90% 
< 


Span 


. 


Tni f i al SC 

sample 




1.50 


5. 61 


3.49 






Ambient 


1 . 55 


4 . 98 


2 . 96 


OK. No significant 
crystal growth 


No added 
surfactant 


40 


1.56 


5.26 


3.13 


OK. No significant 
crystal growth 




54 


1 .41 


4 .07 


2.60 


OK. No significant 
crystal growth 




Amioient 


1 .36 


3 .88 


2 . 58 


OK. No significant 
crystal growth 


With Atplus 435 


40 


1.56 


4.16 


2 . 39 


OK. No significant 
crystal growth 




54 


1.63 


4 . 60 


2 . 52 


OK. No significant 
crystal growth 




Ambient 


1.51 


4 . 30 


2 . 51 


OK. No significant 
crvstal growth 


with Tensionx 
D03 (an aicchol 
alkoxvlate ) 


40 


2.03 


5. 65 


2.48 


OK. Larger crystals 
apparent 




54 


3.47 


8 . 94 


2 . 39 


Very few 

agglomerates but 
larger crystals 
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Example 12 

The formulations prepared in Example 11 were sprayed onto 
veronica persica ( VERPE ) veronica hederifolia ( VERHE ) and viola 
arve^sis (VIOAR) at 0.8 and 3.2 g/ha with x I v/v adjuvant added to 
the spray tank water (sprayed at 2001/ha) . The plants were assessed 
after 15 days for control of the weeds (expressed as % kill). 
Results are shown in Table X below: 

TABLE X 



1 Compound 
/adjuvant 


Rate of 
adjuvant: 


rate a . 1 
per ha 


Control 
Of VERHE 


Control 
of VERPE 


Control 
of VIOAR 


Atplus 435 


0.125% 

0.25 

0.375 


0.8 
0.8 
0.8 


13 

10.5 
8 


1 

0 

6.5 


26 

19.5 
40.5 




0. 125 

0.25 

0.375 


3.2 
3.2 
3.2 


21.5 
13 

14 . 5 


6 
4 

9.8 


46. 5 

48 

52 


Tensiof ix 


0.125% 


0.8 


7 


0 


24 . 5 


D03 


0.25 
0.375 


0.8 
0.8 


10 
6.5 


. 5 
0 


27 
31 




0.125 
0.25 
0 . 375 


3 . 2 
3.2 

3 - 2 


16.5 
16.5 
14.5 


3.5 
16.5 
18 . 5 


58 . 5 
57 

53.5 



t -r was found that Atplus 435 had a similar effect on biological 
e^~acv as Tensiofix D03. No significant biological effect was 
observed in the absence of adnuvant at the rates shown in Table X._ 
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Example 13 

Concentrates (suspensions in water) of cyproconazole and 
auinoxvfen were prepared separately as set out in (a) and (b) below 
via a wet milling (bead milling) process. These were then blended 
with the adjuvant (Atplus 435) and other components as set out in 
(c) below. 



10 



(a) cyproconazole concentrate 





%w/w 

33. 6 


Water — ; 1 

5%w/w Avicel CL611 qel (+ 0.1% Proxei bAL) 


10.0 


Morwet D425 . 


5.9 


10%w/w Foamaster UDB _ 


0 . 5 


Propylene Glycol . : . 

Cyproconazole technical . 


5.0 
45.0 



(b) Quinoxyfen concentrate 



Ingredient 



Quinoxyfen 



Propylene Glycol 
Avicel CL611 



Foamaster UDB 



Kelzan S 



%w/w 

53. 50 



5.30 
0. 53 



0.13 



0. 



08 
12 



Proxei GXL 



Morwet D425 



2 . 12 
38 . 22 



Water plus merts in Quinox yfen technica: 



15 



(c) 



Concentration : 



75g/l Quinoxyfen + 80g/l Cyproconazole 



Final composition 



Water 



Propylene glycol 



KpW.an S gel ( + 0.2% ProxelGXL) 



&vir ft l CL-611 gel (+ 0.1% Proxei GXL ) 



Atplus 435 



Foama s ter UDB 



53.5%w7^Quinoxyfen manufacturer's con centrate 
4 5° D w/w rvnroconazole post mill 



%w/w 

24 . 04 



5 . 50 



8 .00 



10.00 
22 .10 



1 . 00 



12 . 96 



16.40 



Samples of the formulation were stored at various storage 
temperatures, and particle size parameters were measured, after two 
and' 16 weeks storage. Jesuits are shown below m Table XI: - 
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Table XI 





Storaoe 


storaae ^emp 


Particle size 


parameters 




Time 


(°C) 










(wee ks ) 




d(v, 0.5) 
(pm) 


d(v, 0.1) 
um 


d(v, 0.9) 
Vim 


Span 


Initial 


Ambient: 


2.41 


0.31 


11 . 95 


4 . 82 


2 

daily 


-10 
-5/30 


1.59 
2 . 10 


0.28 
0 . 30 


6.39 
8.23 


3.85 
3.78 


cycle 
daily 


-20/5 


2.02 


0.30 


7.93 


3.78 


cycle 












16 

i_ . — — 


-10 
30 
40 


2 .04 
1 .84 
1.98 


0 . 29 
0.28 
0.29 


8 . 9 
8.46 
8 . 61 


4 .22 
4.45 
4 .20 



5 Example 14 

Formulations of cyproconazole (200g/l) were prepared as 
suspension concentrates in water, with and without Atplus 435 as an 
adjuvant. The biological activity of the formulations was tested 
10 against Erysiphe graminis 
in Table XII below: 



infection, and results are shown 



Cyproconazole SC alone 
1:1 Cyproconazole SC + Atplus 435 
1:3 Cyproconazole SC + Atplus 435 
Untreated plants 



% infection 

19.85 

0 . 90 

0 . 55 

20.00 



It should be noted that biological activity of a suspension 
concentrate of quinoxyfen is not significantly increased by the 
addition of an adjuvant. Accordingly, the effect on the biological 
activity of cyproconazole only was tested. 
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CLAIMS 



The use of an alkyl poiyglycoside of general formula [1] 



[1] 



OY 




- n-1 



10 



15 



20 



in a formulation comprising a particulate aqueous suspension of 
at least one pesticide, as a non-crystal-growth-promoting pesticidal 
adjuvant, 

wherein 

R is a C 4 -C 20 alkyl group 
n is from 1 to 10, 

and Y is H, Ci-C 20 alkyl, or a group of the formula <C q H 2q O) z X, 
-S0 3 M, -P0 3 X 2 , -COCH 2 CH[SO : M]COOX, -COX, -(CH 2 ) p COOX, -CH 2 CH 2 S0 3 M, 
-CO0X, a quaternary ammonium derivative, or a glycerol 
residue , 

wherein z is from 1 to 50 
p is from 1 to 20 
q is from 2 to 4 

M is H or a suitable counter-ion, 

and each X independently is H or Ci-C 2 o alkyl. 

2. The use as claimed in claim 1, wherein the pesticide has a 
solubility in water of not more than 600ppm. 

2. The use as claimed in claim 2, wherein the pesticide has a 
solubility in water of not more than ISOppm. 



The use as claimed in claim 3, wherein the pesticide has a 
solubility in water of not more than 50ppm. 
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The use as claimed in any one of the preceding claims, wherein 
the pesticide has a melting point of at least 55°C. 



6. The use as claimed in any one of the preceding claims, wherein 
5 the pesticide has a melting point of at least 77°C. 

7. The use as claimed in any one of the preceding claims, wherein 
the pesticide has a melting point of at least 100»C. 



10 8 . 



9 



The use as claimed in Claim 1, wherein the pesticide contains a 
1, 2, 4-triazole group. 

The use as claimed in any one of the preceding claims, wherein 
the pesticide is a compound of the formula [2]: 




20 

10. 

25 

11 



30 



wherein Rl is an aromatic or heteraromatic group, 
R2 is H, or Cj-C-.o alkyl 
A is CH or N and 
B is O or NH. 

The use as claimed in Claim 9, wherein Rl is phenyl or 
substituted phenyl. 

The use as claimed in Claim 9, wherein the pesticide is <2[2- 
(3-trifluoromethyl)-5-chloro-2-pyridyloxymethyl) phenyl] -2- 

methoxyimino-N-methylacetamide, kresoxim methyl, or 
azoxystrobin . 

The use as claimed in Claim 1, wherein the pesticide is 
quinoxyfen, cyproccnazole , epoxiconazole , florasulam, 
fenazaquin, oryzalm, isoxaben, glyphosate, (2[2-(3- 
trif iuoromethyl ) - 5-chloro-2-pyr idy icxymethy 1 ) phenyl ] -2- 
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methoxyimino-N-methylacetamide, N- [2-3, 5-dimethylphenoxy ) -1- 
methylethyl) -6- (tertiary butyl )- 1 , 3 , 5-triazine-2 , 4 -diamine , or 
a mixture of two or more thereof. 

The use as claimed in Claim 12, wherein the pesticide is a 
mixture of quinoxyfen and epoxiconazole , a mixture of 
quinoxyfen and cyproconazole , or a mixture of oryzalin, 
isoxaben and glyphosate. 

The use as claimed in any one of the preceding claims, wherein 
said formulation additionally comprises a further pesticide, 
wherein said adjuvant is an adjuvant for said further 
pesticide . 

The use as claimed in any one of the preceding claims, wherein 
n is from 1 to 3 . 

The use as claimed in any one of the preceding claims, wherein 
R is a C e -C ie alkyl group. 

The use as claimed in any one of the preceding claims, wherein 
Y is H. 

The use as claimed in any one of the preceding claims, wherein 
the alkyl polyglucoside is Atplus 435, Atplus 263, Atplus 264, 
Atplus 450, Atplus 460, Atplus 469, Atplus 473, Atplus 474, 
Agrimul PG2067 and Agrimui PG2069, or a mixture of two or more 
thereof . 

The use as claimed in any one of the preceding claims, wherein 
the amount of said adjuvant is from 0.5 to 10 parts by weight 
per part by weight of the total pesticide in the composition. 

The use as claimed in Claim 19, wherein the amount of said 
adjuvant is from 1 to 3 parts by weight per part by weight of- 
the total pesticide in the composition. 
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The use of an alkyl polygiycoside of general formula (1] 




OH 



10 



15 



20 



[1] 

as a non-crystal-growth-promoting pesticidal adjuvant 
in an aqueous particulate suspension pesticide formulation, 
comprising quinoxyfen; epoxiconazole ; florasulam; fenazaquin; 
oryzalin, isoxaben glyphosate; (2 [2- (3-trif luoromethyl ) -5- 
chloro-2-pyridyloxymethyl) phenyl ] -2-methoxyimino-N- 
methylacetamide; ( N- [ 2 - 3 , 5 -dimethylphenoxy ) - 1-me thy lethyl ] - 6- 

(tertiary butyl ) -1 , 3 , 5-tnazine-2 , 4 -diamine , or a mixture of 

two or more thereof:- 
wherein 

R is a C«-C 20 alkyl group 

n is from 1 to 10, 

and Y is H, C i -C 2C . alkyl, or a group of the formula (CoH 2q O) z X, 
-S0 3 M, -?0 3 X 2 , -COCH 2 CH[SO ? M]C00X, -COX , -(CH 2 ) p COOX, -CH 2 CH 2 S0 3 M, 
-C0OX, a quaternary ammonium derivative, or a glycerol 
residue , 

wherein z is from 1 to 50 
p is from 1 to 20 
q is from 2 to 4 

M is H or a suitable counter-ion, 

and each X independently is H or C,-C : . c alkyl. 
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The use of an alkyl polygiycoside of general formula [1] 
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H 



[1] 




HO OH 



n-1 



10 



15 



as a non-crystal-growth-promoting fungicidal adjuvant, in an 
aqueous particulate suspension formulation comprising 
quinoxyfen and cyproconazole , 

wherein 

R is a C4-C20 alkyl group 
n is from 1 to 10; 

and Y is H, C.-C.o alkyl, or a group of the formula (C q H 2q O) 2 X, 
-S0 3 M, -?0 3 X : , -COCH : CH[S0 3 M]COOX, -COX, -(CH 2 ) p COOX, -CH 2 CH 2 S0 3 M, 
-COOX, a quaternary ammonium derivative, or a glycerol 
residue, 

wherein z is from 1 to 50 
p is from 1 to 20 
q is from 2 to 4 

M is H or a suitable counter-ion, 
and each X independently is H or C!-C 2 o alkyl. 
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23. The use of an a 



lkyl polyglycoside of general formula [1] 




[11 

in a formulation comprising a particulate aqueous suspension of 
at least one pesticide, as a non-crystal-growth-promoting pesticidal 

adi uvant , 



wherein 

10 R is a C,-C 20 alkyl group 

n is from 1 to 10, 

and Y is H, Ci-C.o alkyl, or a group of the formula (C q H 2q O) 2 X, 
-SO.M, -P0 3 X 2 , -COCH 2 CH[S0 3 M]COOX, -COX, -(CH 2 ) p COOX, -CH 2 CH 2 S0 3 M, 
-COOX, a quaternary ammonium derivative, or a glycerol 

15 residue, 

wherein z is from 1 to 50 
p is from 1 to 20 
q is from 2 to 4 

M is H or a suitable counter-ion, 
20 and each X independently is H or d-Czo alkyl 

but wherein said pesticide is not a mixture of quinoxyfen and 
cyproconazole . 

A method of increasing the biological efficacy of a pesticidal 
ac-ve composition comprising a particulate aqueous suspension of at 
least one pesticide, whilst preventing unacceptable crystal growth 
the composition, which method comprises incorporating in the 
-position an alkyl polyglycoside of general formula [1] 
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[1] 



n-1 



as 



a non-crystal-growth-promoting pesticidal adjuvant, 



10 



15 



wherein 

R is a C4-C20 alkyl group 
n is from 1 to 10, 

and Y is H, C : -C 20 alkyl, or a group of the formula (C q H 2q 0) z X, 
-SO3M, -P0 3 X 2 , -COCH 2 CH[S0 3 M]COOX, -COX, -(CH 2 ) p COOX, -CH 2 CH 2 S0 3 M, 
-COOX, a quaternary ammonium derivative, or a glycerol 
residue, 

wherein z is from 1 to 50 
p is from 1 to 2 0 
q is from 2 to 4 

M is H or a suitable counter-ion, 

and each X independently is H or Ci-C 2 o alkyl. 
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